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The asymmetric unit of the title compound, C27H 16 F 2 N 2 04, 
consists of two crystallographically independent molecules (A 
and B). In molecule 5, the isoindoline-l,3-dione ring system is 
disordered over two set of sites with a site-occupancy ratio of 
0.658 (12):0.342 (12). In molecule A, the fluoro-substituted 
benzene rings make dihedral angles of 18.36 (8) and 46.37 (8)° 
with the central benzene ring, whereas the corresponding 
angles are 40.90 (8) and 52.89 (9)° in molecule B. The 
isoindoline ring system in molecule A and the major and 
minor components of the disordered isoindoline ring system in 
molecule B make dihedral angles of 58.50 (4), 54.13 (16) and 
70.01 (28) °, respectively, with their attached benzene rings, 
linked through the amide group. An intramolecular O — 
H- ■ O hydrogen bond generates an S(6) ring in each 
molecule. In the crystal, molecules are linked by N— H- ■ O, 
C— H- ■ F and C— H- ■ O hydrogen bonds into sheets lying 
parallel to the be plane. The crystal studied was a non- 
merohedral twin with a refined twin component ratio of 
0.9316 (8):0.0684 (8). 

Related literature 

For related structures and background to terphenyls and their 
oxadiazole derivatives, see: Fun et al. (2012a,fo); Samshuddin et 
al. (2011). For the planarity of isoindoline, see: Asad et al. 
(2011). For hydrogen-bond motifs, see: Bernstein et al. (1995). 
For the stability of the temperature controller used in the data 
collection, see: Cosier & Glazer (1986). 




Experimental 

Crystal data 

C 27 H 16 F 2 N 2 0 4 
M, = 470.42 
Monoclinic, P2,/c 
a = 24.8732 (10) A 
b = 8.9875 (4) A 
c = 21.3722 (9) A 
B = 114.921 (1)° 

Data collection 

Bruker APEX DUO CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
= 0.956, r max = 0.985 

Refinement 

R[F 2 > 2a(F 2 )] = 0.056 
wR(F 2 ) = 0.168 
S = 1.05 

16713 reflections 
748 parameters 
45 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 4332.9 (3) A 3 
Z = 8 

Mo Ka radiation 
jx = 0.11 mm~' 
T = 100 K 

0.41 x 0.31 x 0.14 mm 



16713 measured reflections 
16713 independent reflections 
12698 reflections with / > 2cr(/) 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.63 e A~ 3 

Ap mi „ = -0.90 e A~ 3 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


NIA—H1NA- ■ 


■02A 1 


0.80 (3) 


2.02 (3) 


2.8000 (19) 


166 (3) 


OIB-HIOB- 


■02B 


0.88 (3) 


1.79 (4) 


2.5663 (17) 


145 (4) 


NIB-HINB- ■ 


02B" 


0.91 (3) 


2.04 (3) 


2.779 (2) 


138 (2) 


OL4-H1CX4-- 


■02A 


0.82 (3) 


1.94 (3) 


2.6402 (18) 


143 (3) 


C2A-H2AA-- 


■F2A m 


0.93 


2.45 


3.160 (2) 


133 


C4B-H4BA- ■ 


03B iv 


0.93 


2.41 


3.271 (7) 


154 


C14B-H14S- ■ 


■03B V 


0.93 


2.44 


3.293 (6) 


152 


C25B-H25B- ■ 


■OIB" 


0.93 


2.47 


3.209 (3) 


136 


Symmetry codes: (i) — x 


-M.y-l-z 


(ii) -x,y 


+ \,-z + |; (iii) x, 


-y 4- 1, z - 1; 


(iv) -x, -y + 2, 


-r, (v) - 


-x, v - 1, -z 4 


I; (vi) x, -y 4 


lz + h 





t Thomson Reuters ResearcherlD: A-3561-2009. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
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structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6906). 
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N-(1,3-Dioxo-2 r 3-dihydro-1H-isoindol-2-yl)-4,4"-difluoro-5 f -hydroxy-1,r:3 f ,r r - 
terphenyl-4'-carboxamide 

Hoong-Kun Fun, Tze Shyang Chia, S. Samshuddin, B. Narayana and B. K. Sarojini 
Comment 

In continuation of our work on synthesis of various terphenyl derivatives (Fun et al, 20\2a,b), the title compound was 
prepared and its crystal structure is reported. The starting material of the title compound was prepared from 4,4'-difluoro 
chalcone by several steps (Samshuddin et al, 2011). 

The asymmetric unit of the title compound consists of two crystallographically independent molecules (A and B) as 
shown in Fig. 1. Each molecule contains one benzene ring [C7-C12], two fluoro-substituted benzene rings [C1-C6 & 
C13-C18] and an isoindoline-l,3-dione ring system [N2/O3/O4/C20-C27]. In molecule B, isoindoline-l,3-dione ring 
system is disordered over two positions with a site-occupancy ratio of 0.658 (12):0.342 (12). In molecule A, the fluoro- 
substituted benzene rings make dihedral angles of 18.36 (8) and 46.37 (8)° with the C7-C12 benzene ring, whereas the 
corresponding angles are 40.90 (8) and 52.89 (9)° in molecule B. The isoindoline ring systems [N2A/C20A-C27A, 
N2B/C20B-C27B & N2X/C20X-C27X; maximum deviations = 0.035 (1), 0.075 (4) and 0.084 (18) A, respectively] 
make dihedral angles of 58.50 (4), 54.13 (16) and 70.01 (28) °, respectively with their attached C7-C12 benzene ring. An 
intramolecular O — H— O hydrogen bond (Table 1) generates an S(6) ring motif (Fig. 1; Bernstein et al, 1995) in each 
molecule. The bond lengths and angles are comparable to those found in related structures (Fun et al, 2Q\2a,b) 

In the crystal (Fig. 2), molecules are linked by Nl A— H1NA-02A, NIB— H1NB02B, C2A— H2AA-F2A, C4B — 
H4BA - 03B, C14B— H14B -03B and C25B— H25B-01B hydrogen bonds into sheets parallel to be plane. 

Experimental 

A mixture of 4,4"-difluoro-5'-hydroxy-l,l':3',l"-terphenyl-4'-carbohydrazide (3.40 g, 0.01 mol) and phthalic anhydride 
(1.48 g, 0.01 mol) was dissolved in acetic acid (25 ml) and heated to reflux for 6 h. The reaction mixture was then poured 
into ice cold water, filtered and crystallized from ethanol. Colourless blocks were grown from DMF solution by slow 
evaporation method and yield of the compound was 76%. (m.p. 506 K). 

Refinement 

N-bound and O-bound H atoms were located in a difference fourier map and refined freely [Nl A — H1NA = 0.80 (3) A, 
NIB— H1NB = 0.91 (3) A, OlA— HlOA = 0.82 (3) A, OIB— HlOB = 0.88 (3) A]. The remaining H atoms were 
positioned geometrically [C — H = 0.93 A] and refined using a riding model with t/i S0 (H) = 1.2C/eq(C). FLAT restraint was 
applied to the N2/O3/O4/C20-C27 ring system in molecule A and minor component of molecule B so that the planarity 
of isoindoline ring is agreed with that found in a related structure (Asad et al, 2011). Ten outliers, (0 2 3), (1 0 0), (3 3 5), 
(20 0 6), (12 0 6), (21 3 6), (10 1 7), (15 6 6), (7 4 6) and (14 5 6), were omitted in the final refinement. The crystal 
studied was a non-merohedral twin with BASF = 0.0684 (8). 
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Computing details 

Data collection: APEX2 (Broker, 2009); cell refinement: SAINT (Broker, 2009); data reduction: SAINT (Broker, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 




FU 



Figure 1 

The molecular structure of the title compound with 50% probability displacement ellipsoids. Intramolecular hydrogen 
bonds are shown by dashed lines. 
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iV-(1,3-Dioxo-2,3-dihydro-1H-isoindol-2-yl)-4,4"-difluoro- 5'-hydroxy-1,1':3',1 " terphenyl-4'-carboxamide 



Crystal data 

C27H16F2N2O4 
M r = 470.42 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 24.8732 (10) A 
b = 8.9875 (4) A 
c = 21.3722 (9) A 
P= 114.921 (1)° 
V= 4332.9 (3) A 3 
Z=8 

Z)afa collection 

Bruker APEX DUO CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
f and a> scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
r mm = 0.956, r max = 0.985 



F(000) = 1936 

D x = 1.442 MgnT 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 9881 reflections 

6 = 2.8-33.2° 

fi = 0.1 1 mnr 1 

r= 100 K 

Block, colourless 

0.41 x 0.31 x 0.14 mm 



16713 measured reflections 
1 67 1 3 independent reflections 
12698 reflections with I> 2(7(7) 
R mt = 0.0000 

$max 33.3 , Grain 0.9 

h = -38^34 
&=-13->13 
/=0^32 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F- > 2a{F 2 )] = 0.056 
wR{F r ) = 0.168 
S = 1.05 

16713 reflections 
748 parameters 
45 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0737P) 2 + 2.8746P] 

where P = (F 2 + 2F 2 )/3 
(AAr) max < 0.001 
A/w = 0.63 e A" 3 
Ap mm = -0.90 e A" 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat 
(Cosier & Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II *IU 


F1A 


0.70185 (5) 


0.51612 (16) 


-0.07644 (6) 


0.0364 (3) 


F2A 


0.74047 (5) 


0.31572 (16) 


0.47234 (7) 


0.0448 (3) 


OlA 


0.44381 (5) 


0.67527 (14) 


0.09291 (6) 


0.0239 (2) 


02A 


0.45373 (5) 


0.64374 (13) 


0.22015 (7) 


0.0244 (2) 


03A 


0.37372 (5) 


0.32205 (15) 


0.22722 (7) 


0.0272 (2) 


04A 


0.52736 (6) 


0.57608 (18) 


0.39267 (8) 


0.0384 (3) 


N1A 


0.49213 (6) 


0.42265 (15) 


0.26521 (7) 


0.0194 (2) 


N2A 


0.46069 (6) 


0.43104(14) 


0.30464 (7) 


0.0200 (2) 


CIA 


0.66264 (7) 


0.46269 (19) 


0.06103 (8) 


0.0220 (3) 


H1AA 


0.6752 


0.3957 


0.0976 


0.026* 


C2A 


0.69280 (7) 


0.4694 (2) 


0.01934 (9) 


0.0255 (3) 


H2AA 


0.7255 


0.4091 


0.0278 


0.031* 


C3A 


0.67274 (7) 


0.5687 (2) 


-0.03518 (9) 


0.0258 (3) 


C4A 


0.62450 (7) 


0.6598 (2) 


-0.04955 (9) 


0.0262 (3) 


H4AA 


0.6116 


0.7240 


-0.0872 


0.031* 


C5A 


0.59568 (7) 


0.65329 (19) 


-0.00633 (9) 


0.0233 (3) 


H5AA 


0.5637 


0.7160 


-0.0146 


0.028* 


C6A 


0.61381 (7) 


0.55424 (17) 


0.04938 (8) 


0.0193 (3) 


C7A 


0.58244 (6) 


0.54752 (17) 


0.09474 (8) 


0.0185 (2) 


C8A 


0.52569 (6) 


0.60577 (17) 


0.07381 (8) 


0.0194 (3) 


H8AA 


0.5062 


0.6442 


0.0295 


0.023* 


C9A 


0.49761 (6) 


0.60762 (17) 


0.11803 (8) 


0.0187 (3) 


C10A 


0.52419(6) 


0.54063 (16) 


0.18387 (8) 


0.0177 (2) 



Occ. (<1) 
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C11A 


A COOOO i r\ 

0.58238 (6) 


a /i oinn / 1 /^\ 

0.48200 (16) 


0.20595 (8) 


A A 1 n /o 

0.0177 (2 


1 O A 

L12A 


0.61013 (6) 


A AOHH A f *\ H \ 

0.48774 (17) 


A 1 £ 1 /I 1 ZO\ 

0.16141 (8) 


A A 1 O £L /O 

0.0186 (3 


TT1 'N » 

H12A 


0.6484 


A A C f\f 

0.4506 


A 1 T/" /I 

0.1764 


A AO O ± 

0.022* 


PIT A 

C13A 


0.61965 (6) 


0.42961 (1 /) 


0.2 / /08 (8) 


A A 1 OA /"2 

0.0190 (3 


C14A 


0.62408 (/) 


(T cnri / 1 a\ 

0.51251 (19) 


A 1 1 A 1 A ZO\ 

0.33414 (8) 


A A^l 1 C /"5 

0.0215 (3 


H14A 


0.5999 


0.5952 


A 1 1 "7 A 

0.3279 


A AO f ik 

0.026* 


C15A 


0.66434 ( /) 


a /noo /o\ 
0.4/28 (2) 


A /I AA/1 /I /OA 

0.40044 (9) 


A AT7A /"5 
0.02 /0 (3 


H15A 


0.6673 


0.5278 


0.4386 


A AO O rfs 

0.032* 


C16A 


0.69952 (8) 


0.3503 (2) 


a /imm /i n\ 
0.40 /93 (1UJ 


A AO 1 A /A 

0.03 19 (4 


C17A 


0.69626 (8) 


0.2637 (2) 


0.35338 (11) 


A AO 1 A / A 

0.0319 (4 


Tin * 

H17A 


0.7204 


A 1 OAC 

0.1806 


A "1 £ A A 

0.3604 


a m o* 

0.038* 


1 O A 

L18A 


0.65589 (7) 


A OA/1AO /1A\ 

0.30408 (19) 


0.28748 (10) 


A AO C A /O 

0.0254 (3 


T T 1 O A 

H18A 


A £ C O A 

0.6529 


n 1^T1 

0.2471 


A O /I AO 

0.2498 


A AO A* 

0.030* 


L19A 


A /I O O C A //:\ 

0.48859 (6) 


0.54052 (16) 


A 00/l*7T /0\ 

0.22477 (8) 


A A 1 O O /O 

0.0188 (3 


C20A 


A /I A A A A f r\ 

0.40094 (6) 


A IOC 01 n n\ 

0.38583 (17) 


0.28064 (8) 


A A 1 AO /O 

0.0192 (3 


L21A 


0.38250 (7) 


0.43651 (17) 


0.33479 (8) 


A A 1 AA /O 

0.0199 (3 


PO O A 

L22A 


A Tini C ZO"\ 

0.32915 (7) 


A A 1 T7 /1\ 

0.4177 (2) 


a nnco /n\ 

0.33958 (9) 


A AO £ £ /O 

0.0266 (3 


t to o a 

H22A 


a inoi 

0.2982 


A ") A 1 

0.3641 


0.3066 


0.032* 


C23A 


A OOOTO ZO\ 

0.32378 (8) 


A /I O O O /IN 

0.4828 (2) 


A OA /"OA /1A\ 

0.39620 (10) 


A AOAT /O 

0.0297 (3 


TIT") A 

H23A 


0.2885 


A /I Til 

U.4 /22 


A A AAA 
0.4009 


A A*5 /: * 

0.036* 


C24A 


0.36994 (9) 


A C/TT7 ZO\ 
0.562 / (2) 


A /l/ICJT /1 A\ 

0.44533 (10) 


A A*5 AO i A 

0.0308 (4 


T TO /I A 

H24A 


a o /: ,-1 a 

0.3649 


a /:nc o 

0.6058 


A A 0^> A 

0.4820 


A m "7* 

0.037* 


C25A 


A A"~S A A A /A\ 

0.42400 (9) 


0.5795 (2) 


A A AC\Hf\ /1A\ 

0.44060 (10) 


A AO AC / A 

0.0305 (4 


H25A 


0.4553 


0.6315 


A /I "71 A 

0.4 /39 


A AO O"* 

0.03 r 


C26A 


0.42891 (/) 


n f 1 CCH /I A\ 

0.5155 / (19) 


0.3o443 (9) 


A AOO O /O 

0.022ft (3 


POT A 

C27A 


0.47978 (7) 


A C1*7AO /1AA 

0.51708 (19) 


A T/Tf 1 1 / A\ 

0.36511 (9) 


A AO A O /O 

0.0243 (3 


FIB 


-0.24301 (5) 


A A1 1 OO /1 /^\ 

0.91 133 (16) 


A OA1 /C\ 

-0.29187 (5) 


a m <n /o 

0.0347 (3 


F2B 


A OOA/1 /I 

-0.22044 (6) 


1 1 nnii / 1 t\ 

1.19023 (17) 


0.26237 (7) 


A A yl A A /O 

0.0440 (3 


(JIB 


0.02966 (5) 


0. /588 / (1 /) 


A 1 1 /I £1 f£\ 

0.11463 (6) 


0.02 /9 (3 


02B 


0.03502 (6) 


0.78615 (14) 


0.23665 (6) 


0.0256 (2 


NIB 


A AAO*7y1 ZO"\ 

-0.00874 (7) 


0.98785 (17) 


0.25626 (7) 


A AO A A /O 

0.0249 (3 


/-■ill 
LIB 


A OAO"CO /a\ 

-0.20753 (7) 


A OTOTO / 1 A\ 

0.87878 (19) 


A 1 1 A 1 H SO\ 

-0.11017 (8) 


A AO 1 A /O 

0.0210 (3 


T T 1 n A 

H1BA 


A OO ^O 

-0.2263 


A O CO A 

0.8584 


A AO 1 /: 

-0.0816 


A A1 C Sk 

0.025* 


C2B 


-0.24027 (7) 


A OTOC /O \ 

0.8785 (2) 


A 1 O 1 A £. SO\ 

-0.18146 (8) 


A AO OA /O 

0.0239 (3 


H2BA 


-0.2806 


0.8575 


-0.2010 


A AO A rfs 

0.029* 


(■ill 
L3B 


— 0.2H22 (7) 


A A 1 ni /ON 

0.9102 (2) 


A O O O O O ZO\ 

— 0.ZZZZ5 (p) 


A AO /I O /"> 

0.0242 (3 


/'IT) 

C4B 


A icm /*7\ 
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A A /I AA ZO\ 
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TTdT) A 

H4BA 
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A O O C A 
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A A 1 O C /1\ 
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-0.12468 (8) 
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U.UU/5 (3) 


A AAn /CA 

— U.UU5Z (3) 


C14B 


a AT 1 O /OA 

U.U31o (o) 


A AO C 1 {n\ 

U.UZ51 (/) 


U.UZ5S (/) 


A aaot //;a 
U.UUZ3 (6) 


A A1 CO //A 
U.U13Z (6) 


A AA 1 A //A 

—U.UU 19 (6) 


C 1 CD 

C13B 


A AT A 0 /OA 

U.U34Z (y) 


A AITI /OA 

U.U3 / I (y) 


A AOC/ /OA 
U.UZ36 (5) 


A AA1 A /"7A 
U.UU1U ( /) 


A A1/C /H\ 
U.U16S ( /) 


A AACA ZO"A 

— U.UU3U ( /) 


P i /r) 

C16B 


A AO /I A ZO"A 

U.UZ4y (/) 


A A/1 AO / 1 A A 

U.U4UZ (1U) 


A An/ /OA 

U.Uz /6 (5) 


A A A 1 A ZO"A 

u.uuiy (/) 


A A 1 OA //A 
U.U1ZU (6) 


A A11/ /TA 

— U.U136 ( /) 


CI /B 


U.UZ36 (/) 


A AO OA /OA 

U.UZoU (o) 


A AOA/; /OA 

U.UZy6 (o) 


A AAC/I //;a 

U.UUD4 (6) 


A AAri //A 

U.UU3 / (6) 


A AAOO" //A 

—U.UUo / (6) 


C18B 


A AO 1 A / /A 

U.UZ 14 (6) 


A AOOO" {H\ 
U.UZZ / (/) 


A AOOO" {H\ 

U.UZZ / (/) 


A AA 1 C /CA 
U.UUlD (5) 


A AACO /CA 

U.UUdZ (d) 


A AA1A //A 

— U.UU3U (6) 


P 1 AT} 

ClyB 


A AO 0/1 //A 

U.UZZ4 (6) 


A A 1 OO" //A 
U.Ulo / (6) 


a a 1 // //a 
U.U166 (6) 


A AA1 1 /£A 

— U.UU33 (D ) 


A AA^^ /CA 

U.UUjj (3 ) 


A AAOI /CA 

U.UUZ3 (3) 


U3B 


A AO •} / / 1 /i A 

U.UZ36 (14) 


A AO A*} / 1 AA 
U.UZU3 (19) 


A AO C A / 1 1 A 

U.UZ3U (11) 


A AAO 1 / 1 *3 A 

U.UUol (13) 


A A1 TC / 1 AA 
U.U1 ID (1U) 


A AAC/ / 1 OA 

U.UU36 (1Z) 


U4B 


A A'? /I C /1 /1A 

U.U343 (14) 


A A/ 1 /1A 

U.U61 (3) 


A AO AO /1 OA 

u.uzyo (12) 


A A1/11 /1 /;A 

— U.U/43 (16) 


A AAA/1 /1 AA 
U.UUy4 (1U) 


A AA1 O /1 /I A 

U.UU1Z (14) 


NZB 


a ni n / 1 *5 a 
U.U13 / (13) 


AAIOI /1 /I A 

U.U1Z3 (14) 


A A1 1 1 /AA 

u.uin (y) 


A AA"5 1 / 1 1 A 
U.UU31 (11) 


A A A A C /AA 

U.UU43 (y) 


A A AAA / 1 AA 

U.UUUU (1U) 


CZUB 


A AOO /OA 

U.UZZ (Z) 


A A 1 O /OA 

u.uiy (3 ) 


A AAOI /1 1A 
U.UU53 (13) 


A AA/1 A /1 TA 
U.UU4U (1 /) 


A AA"7/1 /1 OA 
U.UU /4 (1Z) 


A AA1 1 /1 1A 

U.UU13 (13) 


pun 
CZ1B 


a A1 1 /i /1 /A 
U.U114 (16) 


A AO /I /O A 

U.U24 (3) 


A A1 "7 /OA 

U.U1 / (z) 


A AA"7A /1 C\ 
— U.UU/y (13) 


A AAC O / 1 /I A 
U.UU35 (14) 


A AAO C / 1 /A 

— U.UUZ3 (16) 


CZZB 


A AO C {1 A 
U.UZ3 (j) 


A AO "7 /O A 

U.Uz / (3) 


A A 1 A /OA 

u.uiy (Z) 


A AA/1 /OA 

U.UU4 (z) 


A AAAO / 1 AA 

u.uuys (iy) 


A AA1 H / 1 OA 

U.UUi 1 (lo) 


CzjB 


A AOA /OA 

U.UZU (Z) 


A A*} A /O A 

U.U3U (3) 


A AlOO /1/TA 

U.Ulsz (16) 


A AAA /OA 
U.UUU (Z) 


A AAA 1 / 1 1 A 
U.UUU1 (13) 


A AAA/1 / 1 0"A 
U.UUU4 (1 /) 


CZ4B 


A AI^O /1 OA 

u.ujoy (iy) 


A ACO /1A 

U.Udz (3) 


A A1 /1 OA 

U.U166 (lz) 


A A1 OA /1 OA 

- u.uizy (iy) 


A AA/A /1 OA 
U.UU6U (1Z) 


A AA1A /1 /A 

U.UU5y (16) 


pirn 

CZ3B 


a /1 a a 

u.ujod (iy) 


A A// (1\ 

U.U66 (3) 


A A1 "70 /1 OA 

U.U1 /5 (lz) 


A AOT /OA 

—U.UZ / (Z) 


A AA"7C /I 1 A 
U.UU/3 (11) 


A AACT /1 CA 

U.UU3 / (15) 


P1/;d 

CZ6B 


A AO A A / 1 /A 

U.UZ4y (16) 


A AO 1 /OA 

U.U31 (Z) 


AAI/TI /11A 
U.U163 (11) 


A AA/ O / 1 /I A 
— U.UU65 (14) 


A AA/O / 1 AA 
U.UU6Z (1U) 


A AA1 1 / 1 1 A 

U.UU33 (13) 


PT7D 

CZ /B 


A AO C 1 /1 CA 

U.UZ31 (13) 


A AT3 /OA 

U.U33 (Z) 


A A1 1A /1 1 A 
U.U1 /U (11) 


A A1 A1 /1 /1A 
— U.U1U1 (14) 


A A ATA /1 AA 
U.UU lU (1U) 


A AAA/ /1 1A 

U.UUU6 (13) 


Uja 


a at/; /ia 
U.U36 (3) 


A A1 / /1A 
U.U16 (3) 


A A/IO //1A 

U.U4y (4) 


A A 1 A /OA 
U.U14 (Z) 


A AOO /OA 

u.uzy (Z) 


A A1 A /I A 
U.U1U (3 ) 


U4A 


A Al /I /I A 

U.U34 (3) 


A AC7 /CA 
U.U3 / (3) 


A AOA t r i\ 

u.uzy (3) 


A AOO /I A 

-U.UZs (3) 


A AAC /OA 

— U.UU3 (Z) 


A A1 C /1A 

U.U13 (3) 


NZA 


A AO •} /T A 

U.UZ3 (3) 


A A 1 O /OA 

U.Ulo (3) 


A A 1 O /OA 

U.Ulo (z) 


A A 1 O /OA 
U.U1Z (Z) 


A AAA /OA 

u.uuy (Z) 


A AA1 /OA 

—U.UUI (Z) 


CZUA 


A AOO /CA 

U.Uzz (3) 


A A1 O /CA 

U.U1Z (3) 


A A££ /OA 
U.U33 (5) 


A AA£ //I A 
— U.UU3 (4) 


A A1 H iZ\ 

U.U1 / (3) 


A AA/ /CA 

— U.UU6 (3) 


CZ1A 


A ACO /TA 

U.U3Z (/) 


A AO. /I ZO"A 

U.U34 ( /) 


A A1 O I A\ 

U.Ulz (4) 


A AAO iZ\ 

u.uuy (3 ) 


A A 1 "7 //1A 
U.U1 / (4) 


A AA 1 /*3A 
U.UUI (3) 


CZZA 


A AAO / A\ 

U.UUo (4) 


A AOO //A 

U.UZZ (6) 


A AOA /CA 
U.U/y (D) 


A AAO i1\ 

-U.UUZ (3) 


A AA1 /*5A 
U.UU1 (3) 


A A 1 1 //I A 

-U.U 11 (4) 


C23X 


0.020 (3) 


0.041 (8) 


0.021 (3) 


0.013 (4) 


0.005 (2) 


0.002 (4) 


C24X 


0.023 (2) 


0.053 (5) 


0.021 (3) 


0.000 (3) 


0.0058 (19) 


0.008 (3) 


C25X 


0.022 (2) 


0.057 (6) 


0.024 (3) 


-0.006 (3) 


0.0072 (19) 


0.013 (3) 


C26X 


0.016 (2) 


0.029 (4) 


0.020 (2) 


-0.003 (2) 


0.0045 (17) 


0.006 (2) 


C27X 


0.022 (3) 


0.033 (4) 


0.022 (3) 


-0.004 (3) 


0.005 (2) 


0.004 (3) 



Geometric parameters (A, ") 



F1A — C3A 


1.3585 (19) 


C1B— C2B 


1.392 (2) 


F2A — C16A 


1.359 (2) 


C1B— C6B 


1.399 (2) 


01 A — C9A 


1.3577 (18) 


C1B — H1BA 


0.9300 


OlA— HlOA 


0.82 (3) 


C2B— C3B 


1.377 (2) 


02A— C19A 


1.2449(18) 


C2B— H2BA 


0.9300 


03A— C20A 


1.200 (2) 


C3B— C4B 


1.378 (2) 


04A— C27A 


1.200 (2) 


C4B— C5B 


1.391 (2) 


N1A — C19A 


1.346 (2) 


C4B— H4BA 


0.9300 


N1A — N2A 


1.3723 (18) 


C5B— C6B 


1.396 (2) 


N1A — H1NA 


0.80 (3) 


C5B— H5BA 


0.9300 


N2A— C27A 


1.406 (2) 


C6B— C7B 


1.480 (2) 


N2A— C20A 


1.4123 (19) 


C7B— C8B 


1.386 (2) 


CIA— C2A 


1.387 (2) 


C7B— C12B 


1.401 (2) 


CIA— C6A 


1.400 (2) 


C8B— C9B 


1.391 (2) 


CIA— H1AA 


0.9300 


C8B— H8BA 


0.9300 


C2A— C3A 


1.383 (3) 


C9B— CI 0B 


1.415(2) 
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p ~\ a TT1 A A 

C2A — H2AA 


A AO AA 

0.9300 


P 1 A TO P 1 1 TO 

C10B — CUB 


1 A O 1 ZO\ 

1.421 (2) 


C3A — C4A 


1 0O"ZT ZO\ 

1.376 (2) 


P 1 A r> P 1 A D 

CI 0B — C19B 


1 /I oo /o\ 

1.482 (2) 


p< A P C A 

C4A — C5A 


1 o a /o\ 

1.389 (2) 


P 1 1 TO P 1 OTO 

CUB — C12B 


1 TAO ZO\ 

1.393 (2) 


p a a TTyl A A 

C4A — H4AA 


0.9300 


P11TO P1")T) 

CI IB — C13B 


1.493 (2) 


C5A — Co A 


1 /I AA /1\ 

1.400 (2) 


P I O O T T 1 O TO 

ClzB — HlzB 


A m AA 

0.9300 


f ' r a T Tf A A 

C5A — H5AA 


A AO A A 

0.9300 


p 1 o r> p 1 oio 

C13B — C18B 


1 OAO /O \ 

1.398 (2) 


C6A — C7A 


1 /i on /o\ 

1.480 (2) 


P1010 P 1 A 1~"> 

C13B — C14B 


1 A A A ZO\ 

1.400 (2) 


C7A — C8A 


1.391 (2) 


P 1 /I F") P 1 CTO 

C14B — C15B 


1 O AO /ON 

1.393 (2) 


C7A — C12A 


1 /1AO ZO\ 

1.402 (2) 


PI /I T> T T 1 /I TO 

C14B — H14B 


A AO AA 

0.9300 


Co A — C9A 


1 O AO /ON 

1.392 (2) 


p 1 c r> p 1 /ti 

C15B — C16B 


1 O "7 A /O \ 

1.379 (3) 


/—-OA T TO A A 

C8A — H8AA 


A AO A A 

0.9300 


P1 CIO TT1 CIO 

C15B — H15B 


A m AA 

0.9300 


C9A — CI OA 


1.413 (2) 


C 1 6B — C 1 7B 


1 O "7*7 /O \ 

1.377 (3) 


PI AA pi 1 A 

C 1 OA — C 1 1 A 


1.421 (2) 


CI /B — CloB 


1 1A/I ZO\ 

1.394 (2) 


P 1 A A P 1 (\ * 

C10A — C19A 


1 AO A 

1.484 (2) 


pi nn TT1TTO 

C17B — H17B 


A AO A A 

0.9300 


f> 1 1 a " 1 O A 

C11A — C12A 


1 O AO /O \ 

1.392 (2) 


P 1 OTO T T 1 OTO 

C18B — H18B 


A AO A A 

0.9300 


/" • 1 1 A P 1 1 A 

C11A — C13A 


1.485 (2) 


PiOTO POATO 

03B — C20B 


1.214 (5) 


P 1 O A TT1 1 A 

C12A — H12A 


A AO AA 

0.9300 


Pt/llO POOTO 

(J4B — Cz7B 


1 1 AO / A\ 

1.197 (4) 


P 1 O A /| A 

C13A — C14A 


1 OAO ZO\ 

1.393 (2) 


XTOIO POOlO 

N2B — C27B 


1 /1AO /C\ 

1.408 (5) 


f • 1 o A PI 1 O A 

C13A — C18A 


1 A AO /ON 

1.402 (2) 


"KTOIO POATO 

N2B — C20B 


1.410 (6) 


pi /I A PICA 

C14A — C15A 


1 OA/1 ZO\ 

1.394 (2) 


POAIO PO 1 D 

CzOB — CzlB 


1.463 (6) 


P 1 /I A TT 1 /I A 

C14A — H14A 


A AT AA 

0.9300 


PO 1 TO POOTO 

CzlB — CzzB 


1 O £A ZO"\ 

1.369 (7) 


PICA P1/^A 

C15A — C16A 


1 O0"0 /o\ 

1.373 (3) 


PO 1 lO PO/"10 

C21B — C26B 


1 /I A 1 /f \ 

1.401 (5) 


P 1CA TT1CA 

C15A — H15A 


A AO A A 

0.9300 


POOlO PO")TO 

C22B — C23B 


1 /I A A ZO\ 

1.400 (8) 


P 1 A P 1 O A 

C 1 6 A — C 1 7 A 


1.375 (3) 


POOTO TTOOTO 

CzzB — HzzB 


A AO AA 

0.9300 


P 1 O A PIOA 

C17A — C18A 


1 inn n\ 

1.390 (3) 


POOTO PO A TO 

Cz3B — Cz4B 


1 t in /"7\ 

1.370 (7) 


P 1 1 A TT1"7A 

C17A — H17A 


A AO A A 

0.9300 


POOlO TTO")TO 

C23B — H23B 


A AT AA 

0.9300 


P 10A TT10A 

C 1 8 A — H 1 8 A 


A AO A A 

0.9300 


PO/ITO POCTO 

C24B — C25B 


1.401 (5) 


PO A A P O 1 A 

C20A — C21A 


1 /IOC /o\ 

1.485 (2) 


PO/ITO TTO/llO 

Cz4B — Hz4B 


A AO AA 

0.9300 


PO 1 A POO A 

C21A — C22A 


1.384 (2) 


POCIO p -) /_ D 

Cz5B — CzoB 


1 101 / A \ 

1.381 (4) 


P01 A PO/" A 


1 O A A /O \ 

1.390 (2) 


POCIO TTOCTO 

C25B — H25B 


A m A A 

0.9300 


POO A POT A 

C22A — C23A 


1.400 (3) 


PO/'IO POOlO 

C26B — C27B 


1 A O A /C\ 

1.484 (5) 


C22A — H22A 


A AO A A 

0.9300 


U3A — C20X 


1 OAO / 1 OA 

1.202 (12) 


C23A — C24A 


1 o oz: /o \ 

1.386 (3) 


U4A C27X 


1 1 A A ZO\ 

1.190 (8) 


POO A TTOO A 

C23A — H23A 


A AO A A 

0.9300 


N2X — C27X 


1 /IAO /11\ 

1.402 (11) 


PO/1 A POC A 

C24A — C25A 


1 OAO /O \ 

1.398 (3) 


"KTO"V POAOT" 

N2X — C20X 


1 A AO / 1 O \ 

1.407 (12) 


C24A — H24A 


A AO A A 

0.9300 


C20X — C21X 


1 /I OA / 1 0\ 

1.480 (12) 


C25A — C26A 


1 o oo /o\ 

1.382 (2) 


C21X — C22X 


1 O OA / 1 0\ 

1.389 (12) 


C A in C A 

C25A — H25A 


A AO AA 

0.9300 


C21X — C26X 


1 OAC /10\ 

1.395 (12) 


PO/" A POT A 

C26A — C27A 


1 A O "7 /ON 

1.487 (2) 


POO"V POT'V 

C22X — C23X 


1 /I 1 A / 1 O \ 

1.410 (13) 


T7 1 TO P") TO 

r lb — C3B 


1 o c on / 1 o\ 

1.3587 (18) 


C22X — H22C 


A A ") A A 

0.9300 


r2B — CloB 


1 T CO" ZO\ 

1.357 (2) 


C23X — C24X 


1 OO/I /10\ 

1.384 (12) 


/~\ 1 r> PAIO 

OIB — C9B 


1 O C C O / 1 A\ 

1.3558 (19) 


POO"V TTO")P 

C23X — H23C 


A AT AA 

0.9300 


/III) TT 1 / \ I ) 

(JIB — H1UB 


0.88 (3) 


C24A — C25A 


1 /I AA 

1.400 (9) 


02B— C19B 


1.245 (2) 


C24X— H24C 


0.9300 


NIB— C19B 


1.349(2) 


C25X— C26X 


1.385 (8) 


NIB— N2B 


1.363 (5) 


C25X— H25C 


0.9300 


NIB— N2X 


1.432 (11) 


C26X— C27X 


1.496 (8) 


NIB— H1NB 


0.91 (3) 
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pa a 

C9A— 


s"\ i a T T 1 /'A A 

-U1A — HIOA 


1 AA ZO\ 

109 (2) 


POT) P "• 1 r> p /J l") 

C2b — C3b — C4b 


in n /i/i\ 

123.13 (14) 


C19A- 


XT1 A \T1 A 

— N1A — N2A 


11/" OA /1 T\ 

116.80 (13) 


C3B — C4B — C5B 


1 1 O AH / 1 C \ 

118.07 (15) 


pi n A 

C19A- 


XT 1 A TT 1 XT A 

— N 1A — H1NA 


125.1 (17) 


PIT"} f ' A Tl TT/1TJ A 

C3B — C4B — H4BA 


1 A1 A 

121.0 


XTO A 

N2A— 


XT 1 A T T 1 XT A 

-N 1A — H1NA 


1 1 O A f ~\ H\ 

118.0 (17) 


^ ■ r n P /] ri TT/1TJ A 

C5B — C4B — H4BA 


1 A1 A 

121.0 


XT 1 A 

N1A— 


XTO A A 

-NzA — C27A 


1 o o in /i t\ 

122.39 (13) 


C4B — C5B — C6B 


1 OA AA / 1 /I \ 

120.99 (14) 


XT 1 A 

N1A— 


XTO A /"<0 A A 

-NzA — C20A 


1 T) AA /I IN 

123.09 (13) 


/iy|n pfTi TTrn A 

C4B — C5B — H5BA 


1 1 A C 

119.5 


p n a 

C27A- 


* PO A A 

— N2A — C20A 


i i i o C / 1 ON 

112.85 (12) 


p^ p r> pr n TTf n A 

C6B — C5B — H5BA 


1 1 A P 

119.5 


C2A— 


p » \ k p /- A 

-CIA — Co A 


1 O 1 f A /I f\ 

121.59 (15) 


prn p < p n pin 

C5B — C6B — C1B 


110 O/" /1 /1\ 

118.86 (14) 


PO A 

C2A — 


P 1 A T T 1 A A 

-CIA — H1AA 


1 19.2 


C5ts — C6B — C Id 


12U.ls (13) 


C6A— 


pi 1 a T T 1 A A 

-CIA — H1AA 


119.2 


pi ri f ' p n pnn 

C 1 B — C6B — C7B 


1 O A AO /I A\ 

120.92 (13) 


p • ~> a 

C3A— 


p -» A p 1 A 

-C2A — CIA 


117.94 (15) 


C8B — C7B — C 1 2B 


110 Ol /1 /l\ 

118.82 (14) 


P ~f A 

C3A— 


p o a TTO A A 

-C2A — HzAA 


121.0 


C8b — C7b — Lob 


1 1 A OA /1 1A 

119.80 (13) 


CIA— 


p < O a T T1 A A 

-C2A — HzAA 


1 O 1 A 

121.0 


C12B — C7B — Lob 


1 A1 "} A /1 1\ 

121.34 (13) 


T -1 1 A 

F1A — 


/~*0 A r"/| A 

-C3A — C4A 


1 1 o a r /1 /^\ 

118.46 (16) 


p -t r~"> pon p ATI 

C7B — C8B — C9B 


10A Z' C /1 A\ 

120.65 (14) 


F1A — 


pi a Z" 1 O A 

-C3A — C2A 


110 /~ C i w c\ 

118.65 (15) 


pnT) pon TTOn A 

C7B — C8B — H8BA 


119.7 


C4A— 


pi '-t a P" 1 o a 

-C3A — C2A 


1 O O OA / 1 C \ 

122.89 (15) 


pnn pon ttoti a 

C9B — C8B — H8BA 


119.7 


C3A- 


-C4A— C5A 


1 1 O 1 O / 1 ^ \ 

118.18 (16) 


(J 1 b — C9b — L8b 


i i /; AO f 1 A \ 

116.02 (14) 


C3A- 


-C4A— H4AA 


120.9 


Ain p AT~) 1 AD 

(J 1 b — C9b — L 1 0b 


123.05 (13) 


C5A- 


-C4A— H4AA 


120.9 


pnn PAT> /" 1 AT) 

C8B — C9B — C 1 0B 


10AAT { 1 A \ 

120.93 (14) 


C4A- 


-C5A — C6A 


111 vl A / 1 C\ 

121.40 (15) 


P l\ F) pi AT) pi IT) 

C9b — L 1 0b — C lib 


iio ao n i\ 

118.48 (13) 


C4A- 


-C5A— H5AA 


119.3 


pnn p i nn pi An 

cvb — c i Ob — c i vb 


1 1 f AA /I 0\ 

115.99 (13) 


C6A— C5A— H5AA 


1 1 A 1 

119.3 


pi 1 T) P 1 AT) p 1 AT) 

CUB — C10B — C19B 
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C1B— C6B— C7B— C8B 
C5B— C6B— C7B— C12B 



0.1(3) N2B— C20B— C21B— C22B -170.6(12) 

-1.0(2) 03B— C20B— C21B— C26B -178.0(8) 

172.26 (15) N2B— C20B— C21B— C26B 0.2(8) 

-6.3(2) C26B— C21B— C22B— C23B 4.5(18) 

176.82 (13) C20B— C21B— C22B— C23B 174.5 (10) 

-32.5(2) C21B— C22B— C23B— C24B -1.0(18) 

146.25 (16) C22B— C23B— C24B— C25B -1.4(12) 

144.29(14) C23B— C24B— C25B— C26B 0.1(8) 

-36.9 (2) C24B— C25B— C26B— C21B 3.5 (8) 

8.2 (2) C24B— C25B— C26B— C27B -178.5 (5) 
173.73 (16) C22B— C21B— C26B— C25B -5.9(12) 
-171.17(13) C20B— C21B— C26B— C25B -178.0(6) 
-5.62 (17) C22B— C21B— C26B— C27B 175.7 (9) 

3.3 (3) C20B— C21B— C26B— C27B 3.7 (8) 
-177.46 (17) NIB— N2B— C27B— 04B -5.8 (7) 
-175.39(18) C20B— N2B— C27B— 04B -175.8(6) 
3.90(17) NIB— N2B— C27B— C26B 176.4(4) 
0.6 (3) C20B— N2B— C27B— C26B 6.4 (6) 
-177.93 (17) C25B— C26B— C27B— 04B -1.7(8) 
0.0(3) C21B— C26B— C27B— 04B 176.4(6) 
-0.9 (3) C25B— C26B— C27B— N2B 175.8 (5) 
1.1(3) C21B— C26B— C27B— N2B -6.0(6) 
-0.6(3) C19B— NIB— N2X— C27X -90.1 (6) 
178.80(19) N2B— NIB— N2X— C27X 82 (2) 
-0.3(3) C19B— NIB— N2X— C20X 102.4(11) 
178.50 (16) N2B— NIB— N2X— C20X -85 (2) 
-179.78 (16) C27X— N2X— C20X— 03X 179.1 (13) 
-0.99(19) NIB— N2X— C20X— 03X "13(2) 
-9.3(3) C27X— N2X— C20X— C21X -5.4(16) 
-174.96 (18) NIB— N2X— C20X— C21X 162.9 (10) 
170.70(14) 03X— C20X— C21X— C22X -11(4) 
5.04(18) N2X— C20X— C21X— C22X 175 (2) 
-1.8(3) 03X— C20X— C21X— C26X -176(2) 
177.7 (2) N2X— C20X— C21X— C26X 9.6 (18) 
178.24 (18) C26X— C21X— C22X— C23X -9(3) 
-2.32(19) C20X— C21X— C22X— C23X -171.6(19) 
-0.5 (3) C21X— C22X— C23X— C24X 3 (3) 
-179.48 (16) C22X— C23X— C24X— C25X 3 (2) 

0.9 (3) C23X— C24X— C25X— C26X -2.9 (14) 

-179.94 (17) C24X— C25X— C26X— C21X -2.5 (15) 

-0.4 (3) C24X— C25X— C26X— C27X -176.2 (8) 

-0.7(3) C22X— C21X— C26X— C25X 9(2) 

1.1(3) C20X— C21X— C26X— C25X 174.8 (11) 

179.01(17) C22X— C21X— C26X— C27X -176.6 (17) 

-0.5(3) C20X— C21X— C26X— C27X -10.4(16) 

-178.39 (15) C20X— N2X— C27X— 04X 179.8(11) 

-40.4 (2) NIB— N2X— C27X— 04X 10.9 (12) 

137.46(17) C20X— N2X— C27X— C26X -0.8(11) 

141.92(17) NIB— N2X— C27X— C26X -169.7 (5) 
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C1B— C6B— C7B— C12B 


-40.2 (2) 


C25X— C26X— C27X- 


-04X 


0.7(15) 


C12B— C7B— C8B— C9B 


0.4 (2) 


C21X— C26X— C27X- 


-04X 


-173.5 (12) 


C6B— C7B— C8B— C9B 


-177.31 (15) 


C25X— C26X— C27X- 


-N2X 


-178.7(8) 


C7B— C8B— C9B— 01B 


177.45 (16) 


C21X— C26X— C27X- 


-N2X 


7.1(11) 


C7B — C8B — C9B — C 1 OB 


-2.6 (3) 








Hydrogen-bond geometry (A, °) 


D — H—A 


D — H 


n-A 


D-A 


D — H—A 


NlA—tUNA-OlA 1 


0.80 (3) 


2.02 (3) 


2.8000(19) 


166 (3) 


OLB— H105O2S 


0.88 (3) 


1.79 (4) 


2.5663 (17) 


145 (4) 


NIB — H1JVB— 02fi" 


0.91 (3) 


2.04 (3) 


2.779 (2) 


138 (2) 


OL4— H1O4-0Z4 


0.82 (3) 


1.94 (3) 


2.6402(18) 


143 (3) 


C2A—K2AA-F2A 1 " 


0.93 


2.45 


3.160 (2) 


133 


CAB— H4R4035 iv 


0.93 


2.41 


3.271 (7) 


154 


CUB— H148-033 v 


0.93 


2.44 


3.293 (6) 


152 


C255— H255-015 vi 


0.93 


2.47 


3.209 (3) 


136 



Symmetry codes: (i) -x+l,y~V2, -z+1/2; (ii) -x, y+1/2, -z+1/2; (iii) x, -y+1/2, z-1/2; (iv) -x, -y+2, -z; (v) -x, y-l/2, -z+1/2; (vi) x, -y+V2, z+1/2. 
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